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CARBON CLUSTER, RAW MATERIAL FOR PRODUCING THE SAME 
AND PRODUCTION OF THE SAME CARBON CLUSTER 
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Bibliographlsche Daten 

PROBLEM TO BE SOLVED: To produce a new carbon cluster and a raw material for producing the 
carbon cluster and provide a method for producing the carbon cluster and further a method for extracting 
MC60 and MC70 . 

SOLUTION: This new carbon cluster is the one having a composition of SrC60 and SrC70 . The carbon 
cluster Is produced by adding a strontium compound such as strontium oxide to a carbonaceous raw 
material, using the resultant mixture as a raw material and carrying out the arc discharge, etc., thereof. 
MC60 and MC70 (M is a metal except Sr) are extracted from a soot containing both with aniline. 
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(57) 

SrCeo. SrCqQ(Dm.^^^-t^mm^y7.^—X'$> 
MC60. MC70 (fiU. M«Sr$Kf<^M) ^-^iSX 



(2) 

/ 

im^mi] S r Ceo. S r C70«)M^S:*-r«c:t 

iniLfcClt^riNpSii-r-SS r Ceo. S r C70*^e.fi£'5X 
«S r Ceo. S r Cjo^^tr^*;^ 7X:?-*Sjfi-r« 

mi^tcWM^m^^X. S r Ceo. S r C7075^e)fife-5X« 
SrCeo, S r C7o€:^ty^^i7^X^-S#SC<!:$ ip 

[mMm4] SrCeo. S r C^QA^<i0^^XitS r c 
60, S r C7o*^0^*i7 5Xi5'-^7-i'|5c«tCj;0 

[it*«5] SrCeo. S r C70/0^^>fig^XttS r C 
60. S r CjQ^^tsmmi^ 7Xi5'-^y-U >tCd;Oa 

aj-r 5 vi <!: s^mt-r ■sm^fl 3 c^is ^ x ^5' 

[m^me] MCeo. MC7o^e.^sxf4MC6o. m 20 
C7o$^tJK^^ 7;^iS'-$7:i'j xcj; d 
ti^mt-r^MCsQ. MC7o«»fig$#-r^i^ig^5 
;^^-<7)S3fi:&te ({au. miss r ^iu^l-w^KT* 

[0 0 0 1 ] 
[0 0 0 2] 

^mi7^X^-tS. 1 9 8 5^. ^-rx 
±^<Di7ah- (Kr o t o) <tX^:-U- (Sma I 
ley) btCctoT^^StlfcC60'^C7o#OOt^^*3«$-5 

'NA— Kb CA. F. Hebard et a 4o 
1. . Nature. 350, 600 (1991)] fc 
C60»afC;^U':7A (K) K-e>i^-rntf, 

^^rajSTc = 1 sK(Dm&mmzf^^cti!)m^^ 

n. ^/;«^Sb CK. Tanigaki et a 
1. , Nature, 352. 222 (1991)] [Z 
ckO, Cs2 RbC^Q/)^T c = 3 3K<DmGmi^V$)^ 

rcCeo ;:>^t: h^feS^^-i^^;;^;!. (HIV) (7) 

Ji«?:«IA'5<l<t;5^'7U- Kv>b CS. H. F r i e 
dman et al.,J. Am. Chem. So so 



2 

c. 115. 6506 (1993)] tCioTSS^^ 
[0 0 0 3] i;^:. ^^uU^^'^^\.fzmM^ vT.^ 

[0 0 0 4] ±gEc0J:5tC> igft. 

m^^i. X^-U— ^^^I'-r b [R. E. Sma I 
ley, Y. Chai.et al,,J,Phys. 
Chem, . 9 5. 7 5 6 4 (1 9 9 1) ) {Z^^i^m 
^^X^-C82f-^>^> (La) mi^^l^nLTzLa 
@C82- Mm^&m^ CH. S h i n o h a r a, H. 
Sato et al..J. Phys.Chem. . 
9 6. 3571 (199 2)] {Z^^^mi^ ^ 7si$^-C 
S2\Z-(yhU^L. (Y) m^^[^nvrzY@C^2^\tY 
2 @C82> mCKmrn'^ecM^ CH. Sh l noha r 
a, H. Sato et al.. Nature. 35 
7.5 2 ( 1 9 9 2)] lZJ:^^m^^X^-Cs2^Z7s 
ti>zyOA (Sc) J[^^^rt^L;"cS c @C82^ Sc2 
@C82> S C3 @C82> ^^>b [E. G. G i 1 1 a 
n et aI.,J.Phys.Chem. ,96, 
6 8 6 9 (1 9 9 2) ] IZ^^mm^ ^ 7.^ - Cs2^Z'\l 
')0L. (Ce) , ^iri^Ol^ (Nd) . 1t"TU'^A (S 
m) . ^-i/otfr^A (Eu) . (Gd) . 

7^;i/ti'^A (Tb) . i^xynv-'^A (Dy) . it-JV^ 
•i7A (Ho) . X-;ue'i7A (Er) (D^U'f'^sH^i.fz 

Xi$^-C82^C84^^^'^-«W^III A^^#iSC>^t<t^i: 

t^n^^n^z-^if^^^rix^^^. dtibsa^si^Q 

j^^i:7^Xi$^ — C82^C84(i, La@C82. Y@C82» 
Gd@C82S:5S*i:LT-Sgfl:j^^, h;!/X>#coW« 

(?) !fe f C O (/ ^ T (7) «f ^ it «> 6 n O o * -5 o 
[0 0 0 5] $6fCia^, X^-U-^i/^e> CR. 

E. Smalley, T. Quo et al.,Sc 
ience, 257, 1661 (1992)]fCc±:0^ 

*^^X^-C28^C60*-'^7^> (U) , /\y-01x 
(H f ) , zyJV^-Ol. (Z r) , > (T i ) 

^rtSLfcU@C28» U@C60. Hf@C28. Zr@C 
28. T i @C28^^fi£*^S^Sn. SfcX^:-U--^'7 
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>^ CR. E. Smal ley, L. S. Wang e 
t al.,Z. Phys..D. TOJ'f] tC=kO. W. 

itti)i'>"yA (cao) i:mmizm'xm=F^it-co. 

a@C6o?i^**^^ti. -^itmmxi&mojmv$>^ct 
Am^^nxt^^^o ^tz. Basse. CESsft^. iSiis^?* 

PI 5 0. 1 9 9 6] iZJiO. La@C60. Y@C60. 
Gd@C60. Ce@C60. P r @C6Qf3iiii)^^0li^nrz 

rtS^^^ 7 X ^ -M@ C 60*^#a^SF*ilSi^^ ^ 7 ;^ 

igjglc J: 0 tt tB-e ^ S (75 C n $ T' C a @ C 60<^ ^ 

[0 0 0 6] 

i)mm^n^:LHzmsLx. a^ror^u^'j^s^T 

M{CXhD>?':>A (Sr) (rotiTBfW©Sfi«IlC 
^LfcfeODTfeS, SrCeo. S r Cjo^iffifiK* 

sf)^:itf}^X'€tit)^-Drz. ^:ix\ *^B^(i. »t«/a;5^ 

:x^-^mj^r^rzsb(r)mnRzf't(Dmmi^ y7.^-(D 
^xiz^m^ntzMc^Q. Mc^Q(Dmnrzmtii:^m^m 

[0 0 0 7] 

SrCeo. S r C7O«aBE^W-rS0?^^7;^ 

^-x$>^. t>^t)^?>^si^i7y7.^-\t, ^m^mmzx 
h o >^'yAi[:'^m^mtavfzW.m^m ^^tmmmx^ 
c<D^m^y7.^-^mmr^:^mtLxit, se* 

*^ e> ^31 e. tlT i7 5 X ^ - SrMjg-r S *ffiT*n 

<nmmfi\iz7-i/n^tz^^x!^.n^m^^it^:fsm 

(.7-^mm,-)5^) . Ekmm.WM\zi8,mm.^m\^xw-.n 
5. 



(3) 

[0 0 0 8] i^mmiz%^i^mmwMii\i. ^nm\zm. 

«. Si, Fe, V. Na. Al, Ni. Pb. Cr. 

Mg, Ti, s. p, N^s•^^-e^iT^)J;^i. 

\t. zL<Dj:ou^mn^.niz. mm7.ha>=^^A. wt 

'^WSl, V^W&., W^WSl, U >^i^. 'yu.^W&., 

^m^^mts.E<D7.vu>^0Mt-^m (fib. 
tih<Dtt^> ) ^-m'SLM-m&.i.U'^i.xmmvrz 

[0 0 0 9] -?-LT. SrCgo- S r C-jQ^m^-t^fz 
isf)(DmniiZWtE-r^X\-n>^OAiit. ^ImLtzXha 

>^-yL.i\:'^!^(Dmmii\^x. xitw^mmmtit^m-B 
[^rzmmtLxw&Lx^^xhJ:^^ -db, t^^-rtKnm 

i^-izmn^^oiz-r^Tzisf), E^mLxhu>^'yAA^ 
^-{zmtELx<^^^z.tfim^b^^K A^A^^mmiivx 
20 it. xbay^oAit'^'^tm.mnmt'Di^^i^'p. 
tib^rfiEj^. ^<iizi,t^ti^mMmLrzm-iAmmx'^ 

[0 0 10] 'AiZ. *%ggfCfi^.5IHEf(Df^«6<j73:©ji;5r 

Sr EAT tc mm iz^m-r i> . 

[0 0 11] 7.\-u>^'yAit'^mti'Xit. H«c. ?K 

30 [0 0 12] K«K«&^ft«^Wtc#lf^i:> 

m © ^ ^ n X « ;5 ^ ^ $ n T I ^ V i & a a - i7 7> !(» 

40 m^immm^<nmit\^xmm^nx^'^^hcot)mfo- 
mm'^mx$>?>o c:ne.©^igs*&tt. xhp>^'^A 

0 . 1 M m~ 1 mm(^|&*5L«-5-</5:*c# S bfe 
fc^Srfflt^^CiiTJWSbl/i. ^Mitit, ^»l<Z):^feT 

[0 0 13] rne.®x hD>5^':rA{b^!g5i:i^5SM«^ 

50 ^S«9;JiSSttiKtt$WbT(.^;a:liil^^C«. n-jw 



^#PI¥ 9-3097 11 



(4) 
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[0 0 14] 7. huy^'^h.^^m. m.mm.iBiist.zS'Z-^ 
ioo~2 5o° caswja^-efT^;^^'. *^Hj«cn 

COT;^ d i « 5 ^tr^> -5, 
[0 0 15] ifel^^T-. #fetw«et^. 0iJA«. LfiE 

[0 0 16] i>^<\^xn^nit^j^mt. ^©^^t^ 

SrCeo. S r C7o2:fiig•r-5^c*©ll)|B^<i:LT^seffl•T? 20 

■sdtAWS bti. a^tt4 0 o~i 5 0 0" CTi^iia 

Ceo. S r C7oS:MjSt-Sfe«e)<7)ISf4©-fiE^J-i:L-T^ 

[0 0 17] 0s.mmt. zommmiz^-Dx^mnn'^ 

[0 0 18] — :^ hP>5'':7Aft:^t(€rAjillfB«^ 

[0 0 19] BSJgfrcoJl^fCiStiT. ^i|6f^*-1iX h O 
>^ '^7 A ^#3 ^'iS^ tJcCO t) CO ffl 1 5 T^}g#: ^ SilT 
-SS-^fCtS. 0 0 Mm^S^^i, ^^i' 

H. 10 0 ttmiitTW|&*-Cfi£j^(!^S 
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[0 0 2 0] ^ft, ^3gat&. 7. ha >^'yMt-^^& 

[0 0 2 1] J«J^flE<D«^{C*5t»T, 1 . 00 

Mg/m3 ^?Lafc;5:r3TUitJffiffl® 

'y^—\Z^^i&^fSiMhi^<fS.^. 

2. 0 0Mg/m3 ^mz.^ii. m7,^-'J>ifiiifS!^ 

SfoT. fiKJg^cOis^Sttl. 00~2. OOMg/m 

[0 0 2 2] $fc. B^mi$-o)i^-^{zti\,^x. 
^^i>zji-:)xmm^^7.^-^mmr^m'^<,z\t. 

izMA.m^^S.'Pm^.Wim^^^^^Xl 0MPa£;l± 

cm<f3.^, -e-nsjc. fi£j^^wfitf!is«i 0 MP a Jii 

[0 0 2 3] !l<DJ:vU^mi$^i:. iii-^iZ]t-Cxmm<D 
[0 0 2 4] * it#li¥ 6-8 0 4 1 0 ^tC|H«®S 

(0 0 2 5 ] ^^i7^x^-Miifflil:pffc^j!]n-r-5X H 

^^-^A*^*;^*! 0 OKaaStCjkf LTl 0»figB^M;t-5 
<i:X;:^©^^«;5^-^^<gTLji&ii6. 2 0 M»gl5^@x.-5) 
LX7.mMmf)^mb<&-f\^XL^O. -15. Xhuy 

^'^L.mmm 100 ssscfc?* 0 . 02 

T-tt. SrCeo. S r C70^3g^^Xi5'-Sr^S(C*^ 

X h D >^'yA<t^^^ta<D^^t>mtnz < < 
^s. tiiEoT. j^«i 0 0Msa5^c^^^T*l)^■r■5xh 
^>^■5Ai:LT^^. 0. 0 2~2 OHggK. !|#t3j?i 
b<«0. 2~l 0»«ggtc;a:^J:-5{c;^ hn^^^-^zA 

[0 0 2 6] ::<Dj:of3iW.nt:mm-r^ztiz:^mm<D 
<^m^$>K), 't(D^.mziii:^^m(Ds&3^mmbfs.i,-^m 
fflT-sntf. 't(Dmm=^r^t:>-rm(D7imii^w^i.x^^x 

[0 0 2 7] d^LT. T.h-ny^OMt'^m'^mmL 
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T. ^fiKi^tfroCeo. CyofC^WStl, S r Ceo. Sr 
[0 0 2 8] UT»e.n;tS r Ceo. SrCjoMl^ 

T, SrCeo- S r C70<OMfiK2rW-r-5^lgi'^X^ 
[0 0 2 9] 

\zmmr^. 
[0 0 3 0] mmm i 

W-i^nms-^l 5 urn) 1 0 0S«g5(C^*L. WLit7.h 

uy^j^oi^ (s r 0) [H^fofb^masf, inesQ 7 

10 0° c) TS^^^^$-i±fc<, ^KDm-^m^^mm. 

<^iz^mi^^mist>, 8 0 0° cx'-mmss.^n-Drz. s 
e>(c. K^cfTi 10 0° CTi^^s^fTo/to #e.n 

fc:1?fs(!4tt. i^S^a^l. 5Mg/m3 , atf3i$19MP 
a S:DC@*rffita 3 8 w Q • m (^tS) TSoito 

[0 0 3 1] cmm'^7-i7mm:f;^(Dmm&m(Dm 
mmmmtLxmmL. ^mizm^r-'^mm'^rr-D 

OTorriLfc, CWT-i'iSftfC J: Ofl^L^tXX 

"to^mmmm^i^-if-mmMrrmfsim (ld-t 
o F ) nm^msfxm^tit^^im i jc^-r. 

CO 0 3 2] 01 A^e.?qe)25^;5:J;^(C:. Ceo- CjQ<Di& 
fwS r Ceotw^JSSTSKS&S 0 8<Dfi[{ltc. i;tS r 

C7ofc*f*£:-r5!i«ia:9 2 sotefifc-enjen^titf- 
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'^n^enT.huy^oh.^p^^i.tzm.m^yT.^- 

Sr@C60. S T @C-iqX$)^LWMX^^, 

[0 0 3 3] %mm 2 

■iyV')Ol>, (Y) , 7>:5'> (La) . ;<fh*U:i':'A 
(Gd) . -fe'Jr^A (Ce) . -fy^.^VOIx (P 
r) , (Nd) , A-U-irA (B a) . 

-5 A (ca) (ry^n^tKnmmm-^mnw^Mmm 
HKiStfufrBtrBii! (LD-TOF) n^^m^xm^tzm 

[0 0 3 4] 112;5^^BJbA>;;3:J;o(C. CeO- C70, C 
74, C76<^ffi(CYC60(-^!^iS&t--5»SI&8 0 9C0{i^ 
(C. S/iYCTotC^tfttf -SKSi^g 2 9(^)j4B(C^n^' 

m.f^^^-t^mm^ y7.9-i^^m\h^nxi^^^:i t^^a 
20 ©Ceo. ^@cqQX$>^t.mmx^^, 

[0 0 3 5] liI3^b0je*^/j:J;^(C, Ceo. C70«te 
fCL aC60t;^iS-r-5««S:8 5 9roffi@t. SfcL a 
C7o(cM*ST-5MfilSc9 7 9ro{4«fC-?-n^n^l>t!- 
i'^t^ltB^rifc;!.!:**^, La Ceo. LaC7oO)mfiESr 
*-r § ^ 7 X iJ' - Ai«J m $ nx * C <!: *^«6^T' # 

7>r$'>S:l*3QLfcBe^ir7;^^-L a@C60. La® 

10 0 z &^ mAt^<hm^t-^u^o\z, Ceo. C70«<te 

30 l'GdC60t-^ii£=t--5»»IS:8 7 7(73fi:g(C, S/iGd 
C7ot^tJft:-r^«fi|gc9 9 7 0{4M(C^n^-*n^t^hf- 

^'/6^^aisn^^i:A'>e). cdceo. g d c^^(Dm.^s.^ 
^-r^m.mi'yT.^^—hm^^nx^^^z.ttimmx^ 
^, S7t. 'i^>\t\^x^mriX^^ri.\^^z.iLf)^<b. -^n 

^'n;y K U - 1^ A ^ L Ac^lg ^ 7 7. - G d @ 
Ceo. Gd@C7oX$)^iJtPlT#^. 

[0 0 3 7] msf^i^m^t^ti^o\z. Ceo. c70OTftii 

(CC e Ceot-^^SI'-SHS^S 6 OrofiMIC, ^fcCe 
C70(C*fJ^;-r-5K43S9 8 0OT<JM(C-?-n-€-'n3£t,ifcf- 
40 i'^ti^ttSSnfc^lt-O^e). CeCeo. C e C70«3jiftEES: 

■5, is.rz. -f 5i->-<kUTt)«nTVii&i^c:<!:*^e.. 

^'n-t'J'^ASrl^SLfcm3f?^'^;^^-Ce®C60, C 
e @C7oT*-5<!:«lfflJT*S. 

[0 0 3 8] ia6*'>^>|^6*^?5:<fc5{C, CeQ. C70<7)|B 
tCP r C60<:**JtS1'«>«»l8:8 6 ICDti^BfC. ifcP r 

C7o{c^t*£;:f -5SftSc9 8 ia)^fi»c^n-en^t>tf- 

i'*t«lfflSti;tc:t^^, PrCeo. PrC70«)SafiK€ 
*f S 0? ^ i7 5 X ^ - *t tt ttS $ nx I i -5 C t *i«gST # 



« 
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"enzf^-t^i^o i.'&mnLtz^m if yx^-p r@c 

60. P r @C70-efe-5i:«liBST^S. 
[0 0 3 9] S77>^^W^*^;&J;ptC. Ceo. Cjo^flS 
tCNdCeotC^tJSiC-rSRaSS 6 4©ffig{c:. S^cNcI 

i7*««^aistiit::d:*^e, NdCeo. Nd C7o®*ft*3c^ 

-?-*n^^>?':7 7X^-N d @ CgQ. 

Nd@C7oT-*-5i:jfSlT^'5), lo 

[0 0 4 0 ] 08;!i^eB>qb^?5:J;^lC. Cqq. CjQ(Dm 
fCB a C60('>^*t;-r-5SSS8 5 7(7?<2:a(C. SfcBa 
CTot'^'tlSf -5R»m9 7 7 0&e(C^n-&'n^(.i|f- 
^;5^*^ai$ti;t;ii:75^'=., BaCeO- B a C70<7)»PE$: 

-etlAU'^'A^Srl^aLfc^^i'^XiS' — B a@C60. B 
a@C7oT-ab'5i:flliffl-C€rS. " 
CO 0 4 1 ] 0975ie.§^e.!6^;feJ;'5(C. Ceo. C70. C 
74, C78«fl&{CC aCeof'?**&'r-5M»S7 6 OO^B 20 
tC^V>e-^*s. *fcC a C70(C*t*c:-rSM«Sc8 8 0 

<D&mzm^^\^-i7Amm^nrz::tti^^. cacgo. 

C a C70»m^^#t--5^*i^^7.3'-*^ttiiJ$tlTti 

^-Ca@C60. C a@C7oTi5S<i:«ia!IT#.5o 
[0 0 4 2] ltg<M 1 

1 ^mm<r>^^xT-i;WLn^nr)X%^\^rz7.7.^^ 

iRLfco imiRL/iXX^LD-TOFKS^i-tlTfhTIS'-?: 
fc^^, C60. C7o^«S£*CD05lg^^X^-a^1-tC 

[0 04 3] ItitfiSJ 2 

>, ~mitmm<D3mm<Dmmx'tn-^tit6itiiv. 

ttai^JK* U— If-fflifSifllfT^PBlS! (LD-TOF) » 



s^i-«fH-T«'^fciK«, t^-rn*> Ceo. c^om<DCnx 
*sn-5^5gi'7x^'-««iaj$nit*^ mcbq. mc 
70tt«iaiT€r;i*»orc. 

[0 0 4 4] 

^SSrCeo, S r C7oro»fiJc^W■r■5.^l^^'7X:S'- 
*Sfi^■r•5;lt*^T^-5, Sfc. ;i<D3Br«J5:^S!s;7 7X 
:5'-SrC60, S r C70. St/^MCgo. MC7of±T-U 

-s« tSoT, #m*^**. ^mwm-i. me^m 

mn, mmmm--^(Dmm'^'t<D!^i3^m^{zt-DX4^ 

[mi] MmmiX'^±Lrz7.7.?:T—U>XmiiiLrz 

So 

[^3] nmm 2 Comity y^>m^^mm^T-i;WL 

[0 4] IIJS^2©Kfk;</K'J-'^?Ajg^)^igff*7- 

[0 5] mmm 2 (Dmt-t wyAB-^^mw^T-i^m: 
mi^xmrz:^7.^T-u yxmiiivrzt)<D<DLD-To 

FKfiX^^ h;i-CD— ai5€:^-rillT*-5o 
[0 6] *;^t»I2<75^^t>^7-fe:*-->-'5'A?g^)^«»5:T 
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